The microwave spectrum of 2,2-dimethyloxirane (isobutylene oxide) in the ground and torsionally excited states was assigned and analyzed. The potential barriers hindering the internal rotation described by V 3 = 11.312(9) kJ/mol and ^2 = 1.059(32) kJ/mol and the angles between the axes of inertia and the internal rotation axes were determined.
Introduction
In a preceeding publication we reported on a reinvestigation of cis-2,3-dimethyloxirane (CEB) and trans-2,3-dimethyloxirane (TEB) [1] [2] [3] . A more precise analysis of the two methyl-top internal rotations and a partial restructure was given. To complete the internal rotation study on the influence of the position of the methyl substitution at an oxirane ring we investigated 2,2-dimethyloxirane (DMO). This molecule has two equivalent methyl tops because of its C s symmetry, but both tops are bound to the same atom in the oxirane frame. This leads to a stronger steric interaction of the internal rotation of the methyl tops. It was possible to assign the rotational spectrum and to determine rotational and centrifugal distortion constants and the internal rotation parameters.
Experimental
The substance was supplied from Fa. Bayer, Leverkusen, FRG, and used without further purification.
After a quantumchemical calculation [4] of the structure and dipole moment an assignment was possible by using a scanning molecular beam microwave Fourier transform (MB-MWFT) spectrometer [5, 6] , In Fig. 1 we give a drawing based on the calculated structure. As expected, we observed weak p a -and strong p c -tyP e transitions of the torsional ground state q = 0, given in Table 1 and a frequency doubler as a source. After an initial assignment the spectrum was more precisely measured with waveguide Fourier transform spectrometers (WG-MWFT) described in [7, 8] , the frequencies were refined by evaluating the time domain decay [9] . The measurements are given in Table 2 . The pressure was about 0.2-0.5 mTorr (0.03-0.07 Pa), the temperature was about 225 K when using spectrometer [7] and room temperature with [8] . 0932-0784 / 92 / 0900-1063 $ 01.30/0. -Please order a reprint rather than making your own copy. Table 3 . For the analysis of the torsional fine structure of the excited states we used a modified principal axis method (PAM) [13] . The invariance group of the Hamiltonian is C 3 (g) C 3v [15] .
As both excited states were measured, the potential barrier V 3 and the top-top coupling parameter V[ 2 could be determined. Also the direction cosines X g = cos £ (i, g) between the internal rotation axis i and the principal inertia axes g = a, b,c were found to be determinable in the form X + = X a + X b .
The sum of the squares of the direction cosines of the three angles is fixed to 1. Because of the high correlation with V 3 , the moment of inertia of the methyl tops I a was fixed to 3.165 uÄ 2 according to the value of CEB and TEB [1] ,
The internal rotation analysis of both excited states was made simultaneously with one set of fixed rotational constants. They were taken as the average values of the two excited states. Only the frequency splittings A\ of the torsional multiplets were taken into account.
In Table 4 the results are compared with the values of the two dimethyloxiranes investigated in [1] and propene oxide [16] ,
Discussion
The barrier hindering the internal rotation V 3 of the trans-2,3-dimethyloxirane is near the value of propane oxide. So one can consider the internal rotations of the two tops in TEB as independent. The higher value of V 3 of DMO can be explained from the steric interaction of the two tops, which is expressed by the magnitude of the parameter V[ 2 (ca. 10% of V 3 ).
Comparing the values of V 3 of the three dimethyloxiranes, the relatively low barrier of cis-2,3-dimethyloxirane is remarkable. This was pointed out by Emptage [3] . His explanation is, that the minimum energy of the potential function of CEB is raised by the repulsion of the H-atoms in the equilibrium configuration, but the values of maximum energy of the potential function of TEB and CEB are equal. This brings about a smaller difference between minimum and maximum energy and consequently a lower barrier height of CEB.
To give a more detailed explanation of this observation the higher terms of the potential function must be determined. Table 4 . Internal rotation parameters of 2,2-dimethyloxirane (DMO), compared with cis-2,3-dimethyloxirane (CEB) [1] , trans-2,3-dimethyloxirane (TEB) [1] , and propene oxide [16] .
